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<210> 1 

<211> 1617 

<212> DNA 

<213> Mycobacterium tuberculosis 



<220> 

<221> CDS 

<222> (1) , . (1617) 

<220> 

<221> mat_peptide 
<222> (1) , . (1617) 



<400> 1 

age aag ctg ate gaa tac gac gaa ac 
Ser Lys Leu lie Glu Tyr Asp Glu Tht 
1 5 



and therapeutic and 



antigens 




ggc atg gac aag ctg gcc gac acc 
Gly Met Asp Lys Leu Ala Asp Thr Va 
20 2 



gcg 



ggc egg cat gtg gtg ctg gcc aag 
Gly Arg His Val Val Leu Ala Lys Al 
35 40 



aac gac ggc gtc acg gtg gca cgt gab 

Asn Asp Gly Val Thr Val Ala Arg Gl|u 

50 55 

gaa gac ttg ggc gcc cag ctg gtg aata 

Glu Asp Leu Gly Ala Gin Leu Val Lys 

65 70 

gat gtt gcc ggt gac ggc ace acc ac|e 

Asp Val Ala Gly Asp Gly Thr Thr Thir 
85 

ctg ate aag ggc ggc ctg agg eta gtlg 

Leu lie Lys Gly Gly Leu Arg Leu Val 

100 10I5 

geg etc ggc gtg gga ate ggc aag gde 

Ala Leu Gly Val Gly lie Gly Lys Alja 

115 120 



" gcg cgt egc gee atg 
Ala Arg Arg Ala Met 
10 



egg gtg acg ctg ggg 
L Arg Val Thr Leu Gly 

30 



ttt ggc gga ccc acg 
a Phe Gly Gly Pro Thr 
45 



ate gag ctg gaa gat 
lie Glu Leu Glu Asp 
60 

teg gtg gcc acc aag 
Ser Val Ala Thr Lys 
75 

gca acc ate ttg gcg 
Ala Thr lie Leu Ala 
90 

gcc gcc ggc gtc aac 
Ala Ala Gly Val Asn 
110 

gcc gac geg gta ttc 
Ala Asp Ala Val Phe 
125 



gag gtc 
Glu Val 
15 • 

ccg egc 
Pro Arg 



gtt acc 
Val Thr 



ccg ttt 
Pro Phe 



acc aac 
Thr Asn 
80 

cag gca 
Gin Ala 
95 

ccg gtc 
Pro Val 



gag gcg 
Glu Ala 



48 



96 



144 



192 



240 



288 



336 



384 
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ctg ctg gca teg gcc acg ccg gtg tec ggc aaf 
Leu Leu Ala Ser Ala Thr Pro Val Ser Gly L 
130 135 



acc ggc ate gcg eag 
Thr Gly lie Ala Gin 
140 



432 



gtg gcg acg gtg tec teg cgc gac gag eag 
Val Ala Thr Val Ser Ser Arg Asp Glu Gin 
145 150 



jftc ggt gac ctg gtt ggc 
.le Gly Asp Leu Val Gly 
L55 160 



480 



gaa gcg atg aac aag gte ggc cac gac age^ 
Glu Ala Met Asn Lys Val Gly His Asp Se 
165 17 



gtg gte age gte aag gaa 
Val Val Ser Val Lys Glu 
• 175 



528 



10 tee tec acg ctg ggc ace gag ttg gag tt^e ace gaa ggt att ggc ttc 
Ser Ser Thr Leu Gly Thr Glu Leu Glu Plie Thr Glu Gly lie Gly Phe 
180 185 / 190 



576 



15 



cac aaa ggc ttc ttg teg gca tac ttc 
His Lys Gly Phe Leu Ser Ala Tyr 
195 200, 



fftt acc gac ttc gat aac eag 
/al Thr Asp Phe Asp Asn Gin 
205 



624 



eag gcg gtg etc gag gac gcg tt 
Gin Ala Val Leu Glu Asp Ala L^ 
210 215 



atd ctg eta 
11a Leu LeL 



ae caa gac aag ate 
His Gin Asp Lys lie 
220 



672 



age teg ett ece gat ctg ttg 
20 Ser Ser Leu Pro Asp Leu Leu 
225 230 



^tg gaa aag gtt gca gga acg 
Pr^yt^^u Leu Glu Lys Val Ala Gly Thr 
235 240 



720 



ggt aag eca eta 
Gly Lys Pro Leu 



ctg ate 
Leu lie 
245 



gtg get paa gac 
Val Ala piu Asp 
250 



gtg gag ggc gaa gcg ttg 
Val Glu Gly Glu Ala Leu 
255 



768 



25 gcg acg ctg gte gte aac 
Ala Thr Leu Val Val Asn 
260 



gcg atti ege aag 
Ala 11^ Arg Lys 
265 



acg ttg aaa gcg gte gcg 
Thr Leu Lys Ala Val Ala 
270 



816 



30 



gte aag ggg ccg tac ttc 
Val Lys Gly Pro Tyr Phe 
275 



ggt gac cgc cgt 
Gly Asp Arg Arg 
2)80 



aag gcg ttc ett gag gac 
Lys Ala Phe Leu Glu Asp 
285 



864 



ctg gcg gtg^gtg acg ggt 
Leu Ala Val' Val Thr Gly 
290 



ggc cac gtg gte 
Gly /lis Val Val 
295 



aac ece gac gcc ggc att 
Asn Pro Asp Ala Gly lie 
300 



912 



gtg ctg cgc gag gtg ggc 
35 Val Leu Arg Glu Val Gly 
305 310 



ttg/ gag gtg ctg 
Leu Glu Val Leu 



ggc teg gee ega cgc gtg 
Gly Ser Ala Arg Arg Val 
315 320 



960 



9tg gte age aag 
Val Val Ser Lys 



gac gac adg gte att gte 
Asp Asp TMr Val lie Val 
325 / 330 



gac ggc ggc ggc acc gca 
Asp Gly Gly Gly Thr Ala 
335 



1008 



40 gaa gcg gtg gee aac egg 
Glu Ala Val Ala Asn Arg 
340 



ffcg aac cac ttg 
Lla Asn His Leu 
345 



cgt gcc gag ate gac aag 
Arg Ala Glu lie Asp Lys 
350 



1056 



45 



age gat teg gat tgg gatj 
Ser Asp Ser Asp Trp Asp/ 
355 



egg gaa aag ett 
Arg Glu Lys Leu 
360 



ggc gag egg ctg gee aaa 
Gly Glu Arg Leu Ala Lys 
365 



1104 



Ctg gee ggc ggg gtt gctt gte ate aag gtg ggt gcc gcc ace gac ace 1152 



-40- 



Leu Ala 
370 



Gly Gly Val 



Ala Val lie Lys 
375 



Val Gly Ala Ale 
380 



^Thr Asp Thr 



gca etc 
Ala Leu 
385 



aag gag cgc 
Lys Glu Arg 



aag gaa age gtc 
Lys Glu Ser Val 
390 



gag gat gcg crtc 
Glu Asp Ala /^al 
395 



gcg gcc gcc 
Ala Ala Ala 
400 



1200 



aag gcc 
Lys Ala 



gcg gtc gag 
Ala Val Glu 
405 



9^9 99c ate gtc 
Glu Gly lie Val 



cct ggt ggg gga 
Pro Gly qiy Gly 
410 



gcc teg etc 
Ala Ser Leu 
415 



1248 



10 



ate cac 
lie His 



cag gcc cgc 
Gin Ala Arg 
420 



aag gcg ctg ace 
Lys Ala Leu Thr 
425 



gaa ct^ cgt gcg 
Glu Lem Arg Ala 



teg ctg ace 
Ser Leu Thr 
430 



1296 



ggt gac 
Gly Asp 



gag gtc etc 
Glu Val Leu 
435 



ggt gtc gac gtg 
Gly Val Asp Val 
440 



ttc tee gaa gee 
Phe /Ser Glu Ala 
445 



ett gcc gcg 
Leu Ala Ala 



1344 



15 



ccg ttg 
Pro Leu 
450 



ttc tgg ate 
Phe Trp lie 



gcc gcc aac get 
Ala Ala Asn Ala 
455 



g^e ttg gac gge 
,y Leu Asp Gly 
460 



teg gtg gtg 
Ser Val Val 



1392 



20 



gtc aac aag gtc age gag eta /ccc gdhfy ggg cat ggg ctg 
Val Asn Lys Val Ser Glu Leur Pro AJA Gly His Gly Leu 
465 470 / / 475 



aac gtg aac 
Asn Val Asn 
480 



1440 



ace ctg 
Thr Leu 



age tat ggt 
Ser Tyr Gly 
485 



gac ttg gcc get gac 
Asp /Leu Ala /Ala. Asf 



gtc ate 
"Gly Val lie 



r90 



gac ccg gtc 
Asp Pro Val 
495 



1488 



25 



aag gtg 
Lys Val 



act agg teg 
Thr Arg Ser 
500 



gcc 
Ale 



gtg tt 



LC 

;u Asn 
505 



gcg tea teg gtt 
Ala Ser Ser Val 



gee egg atg 
Ala Arg Met 
510 



1536 



gta etc 
Val Leu 



ace ace gag 
Thr Thr Glu 
515 



aeg gtc/ gtg gtc 
Thr Va/ Val Val 
520 



gac aag ccg gee 
Asp Lys Pro Ala 
525 



aag gca gaa 
Lys Ala Glu 



1584 



30 



gat cac 
Asp His 
530 



gac cat cac 
Asp His His 



cac ^gg cac gcg 
His p\Y His Ala 
535 



cac tga 
His 



1617 



<210> 2 
<211> 538 
35 <212> PRT 

<213> Mycobacterium/tuberculosis 



<400> 2 

Ser Lys Leu lie G^u Tyr Asp Glu Thr Ala Arg Arg Ala Met Glu Val 

1 / 5 10 15 

40 Gly Met Asp Lys ijeu Ala Asp Thr Val Arg Val Thr Leu Gly Pro Arg 

20/ 25 30 

Gly Arg His Vay Val Leu Ala Lys Ala Phe Gly Gly Pro Thr Val Thr 

35 / 40 45 

Asn Asp Gly Vatl Thr Val Ala Arg Glu lie Glu Leu Glu Asp Pro Phe 

45 50 / 55 60 . 

Glu Asp Leu Gly Ala Gin Leu Val Lys Ser Val Ala Thr Lys Thr Asn 

65 / 70 75 80 

Asp Val Ala /Gly Asp Gly Thr Thr Thr Ala Thr lie Leu Ala Gin Ala 



41 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Leu 

Ala 

Leu 

Val 
145 
Glu 

Ser 

His 

Gin 

Ser 
225 
Gly 

Ala 

Val 

Leu 

Val 
305 
Val 

Glu 

Ser 

Leu 

Ala 
385 
Lys 

lie 

Gly 

Pro 

Val 
465 
Thr 

Lys 

Val 

Asp 



He 

Leu 

Leu 
130 
Ala 

Ala 

Ser 

Lys 

Ala 
210 
Ser 



Lys Gly 
100 
Gly Val 
115 

Ala Ser 

Thr Val 

Met Asn 

Thr Leu 
180 
Gly Phe 
195 

Val Leu 



85 
Gly 

Gly 

Ala 

Ser 

Lys 
165 
Gly 



Leu 
Glu 
Leu Pro Asp 



Lys Pro Leu 
Thr 
Lys 



Ala 
290 
Leu 

Val 

Ala 

Asp 

Ala 
370 
Leu 

Ala 

His 

Asp 

Leu 
450 
Asn 



Leu Val 
260 
Gly Pro 
275 

Val Val 



Arg 

Ser 

Val 

Ser 
355 
Gly 

Lys 

Ala 



Glu 

Lys 

Ala 
340 
Asp 

Gly 

Glu 

Val 



Gin Ala 
420 
Glu Val 
435 

Phe Trp 



Leu 
245 
Val 

Tyr 

Thr 

Val 

Asp 
325 
Asn 

Trp 

Val 

Arg 

Glu 
405 
Arg 



Leu Arg Leu 

He Gly Lys 
120 

Thr Pro Val 
135 

Ser Arg Asp 
150 

Val Gly His 

Thr Glu Leu 

Ser Ala Tyr 
200 

Asp Ala Leu 

215 
Leu Leu Pro 
230 

He Val Ala 
Asn Ala Hey 
Phe Gly 

t80 



Val 
105 
Ala 

Ser 

Glu 

Asp 

Glu 
185 
Phe 

He 

Leu 

Glu 



90 
Ala 

Ala 

Gly 

Gin 

Ser 
170 

Phe 
Val 
Leu , 
Lei 



Ala Gly v/l 



Asp 

Lys 

He 
155 
Valj 



Gly Gly 
295 
Gly Leuj 
310 
Asp ThrVVal 



is Vc 



'Leu 

Glu 
235 
Val 

Thr 



Val Asn 



Glu Val Lei 



Leu 
He 
Lys Val Ser 



Leu Ser Tyr 
Val^ 
Leu 



His 
530 



Thr Arg 
500 
Thr Thr 
515 

Asp His 



Gly 
485 
Ser 

Gill 

Hd 



Arg Ala As; 

Asp Arg Glu 
fSO 

Ala Val Ale 
375 

Lys Gliy Ser 
390 
Glu Gl/y He 



Gly /Val Asp 
440 

Al^ Ala Asn 

455 
G^u Leu Pro 
AflO 

Lsp Leu Ala 

'Ala Val Leu 

Thr Val Val 
520 

His Gly His 
535 



'^ly 
315 
Val Asp 
330 

His Leu Arg 
345 

Lys Leu Gly 

Lys Val Gly 

Val Glu Asp 
395 

Val Pro Gly 

410 
Thr Glu Leu 
425 

Val Phe Ser 

Ala Gly Leu 

Ala Gly His 
475 

Ala Asp Gly 

490 
Asn Ala Ser 
505 

Val Asp Lys 
Ala His 



Ala A^al 
125 
Tlyt Gly 
li 

Asp 

Val Ser 

Glu Gly 

Asp Phe 
205 
His Gin 
220 

Lys Val 

Glu Gly 

Leu Lys 

Ala Phe 
-^285 
:o Asp 
300 

Ser Ala 

Gly Gly 

Ala Glu 

Glu Arg 
365 
Ala Ala 
380 

Ala Val 
Gly Gly 
Arg Ala 



Asn 
110 
Phe 

He 

Leu 

Val 

He 
190 
Asp 

Asp 

Ala 

Glu 

Ala 
270 
Leu 

Ala 

Arg 

Gly 

He 
350 
Leu 

Thr 

Ala 

Ala 

Ser 
430 
Leu 



Glu Ala 
445 
Asp Gly Ser 
460 

Gly Leu 



Val He 

Ser Val 

Pro Ala 
525 



Asn 

Asp 

Ala 
510 
Lys 



95 
Pro Val 

Glu Ala 

Ala Gin 

Val Gly 
160 
Lys Glu 
175 

Gly Phe 

Asn Gin 

Lys He 

Gly Thr 
240 
Ala Leu 
255 

Val Ala 

Glu Asp 

Gly He 

Arg Val 
320 
Thr Ala 
335 

Asp Lys 

Ala Lys 

Asp Thr 

Ala Ala 
400 
Ser Leu 
415 

Leu Thr 

Ala Ala 

Val Val 

Val Asn 
480 
Pro Val 
495 

Arg Met 
Ala Glu 
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ill> 1560 
>12> DNA 

<2i3> Mycobacterium tuberculosis 
<2!20> 
<22^> CDS 
<222s> (1) . . (1560) 

<220>\ 

<221> Viat_peptide 
<222> V) . . (1560) 



10 <400> 3 

gcg gcc a^g tgg cgc cgc aga ccg ttg age teg gcg ctg ctg tec ttc 

Ala Ala Met Trp Arg Arg Arg Pro Leu Ser Ser Ala Leu Leu Ser Phe 
1X5 10 15 



48 



ggg ttg ctg 6^c gge gga ctg etc eta gea gcg cec ccg ttg gcc ggc 
15 Gly Leu Leu L^u Gly Gly Leu Leu Leu Ala Ala Pro Pro Leu Ala Gly 
2® 25 30 



96 



gcg act gaa gaa 
Ala Thr Glu Glu 
35 



ggc gcc ggc caa acc ccg ggt gcg ccg gtc gtg 
:o Gly Ala Gly Gin Thr Pro Gly Ala Pro Val Val 
40 45 



144 



20 gcg ccg caa cag 
Ala Pro Gin Gl: 
50 



igtXtgg feac age tgc cgc gag ttc ate gcc gac acc 
Ser^frp Asn Ser Cys Arg Glu- Phe lie Ala Asp Thr 
55 60 



192 



25 



age gaa att 
Ser Glu lie A 
65 



cgc act 



gc. 

rg Thr Ala> 
70 



cgc tgc gcg>^eg gtg tec gtc cec gtc gac 
Arg Cys J^ria Thr Val Ser Val Pro Val Asp 
75 80 



tac gac caa cbc ggt ggg^ 
Tyr Asp Gin pis^ Gly^ 



caa gcg aag ttg gcg gtg ate cgc gtc 
Gin Ala Lys Leu Ala Val lie Arg Val 
90 95 



240 



288 



cec gcg acg gga cag^ ega ttc ^a gca ctg ctg gtc aat ect ggg gga 
30 Pro Ala Thr Gly Gin Arg Phe Gly Ala Leu Leu Val Asn Pro Gly Gly 
100 \ 105 110 



336 



cec ggg gcg teg gcg gtc gac atg 
Pro Gly Ala Ser Ala Val Asp Met 
115 120 



:c gcc get atg gca cec gcg ate 
il Ala Ala Met Ala Pro Ala lie 
125 



384 



35 gcc gac acc gac att etc cgc cac ttcXgac ctg gtg ggc ttc gac ccg 
Ala Asp Thr Asp lie Leu Arg His Phe \Asp Leu Val Gly Phe Asp Pro 
130 135 \ 140 



432 



40 



999 9tc ggc cac teg acc ect gcg ttg 
Arg Gly Val Gly His Ser Thr Pro Ala Lei 
145 150 



egg tgt cgc acc gac gee 
^Arg Cys Arg Thr Asp Ala 
' L55 160 



480 



gag ttc gac gcg tac egg cgc gat ccg atg 
Glu Phe Asp Ala Tyr Arg Arg Asp Pro Met 
165 170 



gac tac agt ccg gcc 
Asp Tyr Ser Pro Ala 
175 



528 



ggc gtc acc cae gtc gaa cag gtc tac egg cag t^g 
45 Gly Val Thr His Val Glu Gin Val Tyr Arg Gin L< 
180 185 



gcc cag gac tgt 
Ala Gin Asp Cys 
190 



576 



gtt gac egg atg gge ttc age ttc ttg gcc aat ate Wt ace gcg tec 



624 




A 



10 



15 



20 



25 



30 



35 



40 



45 



Val Asp Arg Met Gly Phe Ser Phe 
195 200 

gtc gca egg gac atg gac atg gtt 
Val Ala Arg Asp Met Asp Met Val 
210 ' 215 

ate aac tac etc gga tac age tac 
lie Asn Tyr Leu Gly Tyr Ser Tyr 
225 230 

etg gaa egg tte ggt act eat gtg 
Leu Glu Arg Phe Gly Thr His Val 
245 

ate gat eca gee gtt age ecc 
lie Asp Pro Ala Val Ser P^ 
260 

gga ttt eag acc get ttc/aat gac 
Gly Phe Gin Thr Ala Phef Asn Asp 
275 / 280 

ccg gcc tgc cct ctg ggp acc gac 
Pro Ala Cys Pro Leu Gly Thr Asp 
290 V 295 

eac gcc ctg gtt gac ccg etg gtg 
His Ala Leu Val Asp Pro Leu Val 
305 310 

eca cgt ggc ctg age tac gcc gac 
Pro Arg Gly Leu Ser Tyr Ala Asp 
325 

ctg tac age cct eag cgc tgg aag 
Leu Tyr Ser Pro Gin Arg Trp Lys 
340 

etg eag cgc ggc age gac gcc ggc 
Leu Gin Arg Gly Ser Asp Ala Gly 
355 360 

tat gac ggc egg gat gca gac ggg 
Tyr Asp Gly Arg Asp Ala Asp Gly 
370 375 

ttc aac gcg gtc egg tgc gtc tat 
Phe Asn Ala Val Arg Cys Val Tyr 
385 390 

gcc tgg gtg gee gee gac caa egg 
Ala Trp Val Ala Ala Asp Gin Arg 
405 
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Leu Ala Asn lie Gly Thr Ala Ser 
205 

cgc caa gcg tta ggt gac gat eag 
Arg Gin Ala Leu Gly Asp Asp Gin 
220 

ggc acc aag ttg ggc acc get tac 
Gly Thr Lys Leu Gly Thr Ala Tyr 
235 240 

egg gcg atg gtc etc gac ggc get 
Arg Ala Met Val Leu Asp Gly Ala 
250 255 

Efag gaa age ate age caa atg gcg 
plu Glu Ser lie Ser Gin Met Ala 
>65 270 

tac gcc gcc gac tgc gcc cgc teg 

Tyr Ala Ala Asp Cys Ala Arg Ser 
285 

teg gcc caa,^.fe^ gtc aac cgc tac 

Ser Ala JS-in Trp Val Asn Arg Tyr 
300 

eag aag ccg ggt aag aeg teg gat 

Gin Lys Pro Gly Lys Thr Ser Asp 

315 320 

gcg aeg aeg ggc ace ate aac gcg 
Ala Thr Thr Gly Thr lie Asn Ala 
330 335 

tac ctg acc agt ggt ctg ctg ggg 
Tyr Leu Thr Ser Gly Leu Leu Gly 
345 350 

gac ttg ctg gtg ctt gcc gac gac 
Asp Leu Leu Val Leu Ala Asp Asp 
365 

eac tac age aac gac eag gac gcg 
His Tyr Ser Asn Asp Gin Asp Ala 
380 

gcg ecc aca ccg gcc gat eca gcg 
Ala Pro Thr Pro Ala Asp Pro Ala 
395 400 

4.tc cgt eag gtc gee ccg tte ctt 
le Arg Gin Val Ala Pro Phe Leu 
410 415 



age tac ggg eag ttc ace gga tee c 
Ser Tyr Gly Gin Phe Thr Gly Ser 

420 412 



tgg ccg gtg ccg gca aeg teg aeg c 
Trp Pro Val Pro Ala Thr Ser Thr P^o 



e ecc cgc gat etg tgc gcg etg 
a Pro Arg Asp Leu Cys Ala Leu 
5 430 



g eac ecc gcg gcg ccg gcc ggg 
His Pro Ala Ala Pro Ala Gly 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



10 



15 



20 



25 



30 



35 



40 



45 



50 



435 

get ggc aag gtc gtc gtg gtg tec acc acc cac gac ccg/gcc act ccg 
Ala Gly Lys Val Val Val Val Ser Thr Thr His Asp Pr^ Ala Thr Pro 

450 455 460 

tat cag tec ggg gta gae ctg gee cge eag ctg ggc gfca eeg etg ate 
Tyr Gin Ser Gly Val Asp Leu Ala Arg Gin Leu Gly Ala Pro Leu lie 
465 470 475 / 480 

acc tte gac ggc acc caa cac act gcg gtg ttc ga^ ggc aac cag tgt 
Thr Phe Asp Gly Thr Gin His Thr Ala Val Phe A^p Gly Asn Gin Cys 
485 490 / 495 



ggg acc ttg ccg eeg 
Gly Thr Leu Pro Pro 
510 




gtg gac tet gcg gtg atg cac tat ttt etc 
Val Asp Ser Ala Val Met His Tyr Phe Leu Asj 
500 505 

aeg agt ctg egg tgc gcg ecc tga 
Thr Ser Leu Arg Cys Ala Pro 

515 520 



<210> 4 
<211> 519 
<212> PRT 

<213> Mycobacterium 
<400> 4 

Ala Ala Met Trp Arg 
1 5 
Gly Leu Leu Leu Gly 
20 

Ala Thr Glu Glu Pro 
35 

Ala Pro Gin Gin Ser 
50 

Ser Glu lie Arg Thr 
65 

Tyr Asp Gin Pro Gly 
85 

Pro Ala Thr Gly Gin 
100 

Pro Gly Ala Ser Ala 
115 

Ala Asp Thr Asp He 
130 

Arg Gly Val Gly His 
145 

Glu Phe Asp Ala Tyr 
165 

.Gly Val Thr His Val 
180 

Val Asp Arg Met Gl^ 
195 

Val Ala Arg Asp l^t 
210 

He Asn Tyr Leu /Gly 
225 

Leu Glu Arg Ph^ Gly 
245 

He Asp Pro A3/a Val 



1392 



1440 



1488 



1536 



1560 



45 



20 



25 



30 



260 

Gly Phe Gin Thr Ala ^he 
275 



265 

Asn Asp Tyr 
280 



270 

Ala Ala Asp Cys Ala Arg Ser 
285 





Pro 


Ala 


Cys 


Pro 


Leu 


gJW 


Thr 


Asp 


Ser 


Ala 


Gin 


Trp 


Val 


Asn 


Arg 


Tyr 


5 




290 










295 










300 












His 


Ala 


Leu 


Val 


Asp 


PrA 


Leu 


Val 


Gin 


Lys 


Pro 


Gly 


Lys 


Thr 


Ser 


Asp 




305 










310 










315 










320 




Pro 


Arg 


Gly 


Leu 


Ser 
325 


Tyr 


Via 


Asp 


Ala 


Thr 
330 


Thr 


Gly 


Thr 


He 


Asn 
335 


Ala 


10 


Leu 


Tyr 


Ser 


Pro 
340 


Gin 


Arg 


tVp 


Lys 


Tyr 
345 


Leu 


Thr 


Ser 


Gly 


Leu 
350 


Leu 


Gly 




Leu 


Gin 


Arg 
355 


Gly 


Ser 


Asp 


Alk 


Gly 
360 


Asp 


Leu 


Leu 


Val 


Leu 
365 


Ala 


Asp 


Asp 




Tyr 


Asp 


Gly 


Arg 


Asp 


Ala 


Asp^ 


iGly 


His 


Tyr 


Ser 


Asn 


Asp 


Gin 


Asp 


Ala 


15 




370 










375 










380 












Phe 


Asn 


Ala 


Val 


Arg 


Cys 


Val 


Vyr 


Ala 


Pro 


Thr 


Pro 


Ala 


Asp 


Pro 


Ala 




385 










390 










395 










400 




Ala 


Trp 


Val 


Ala 


Ala 


Asp 


Gin 


AVg 


He 


Arg 


Gin 


Val 


Ala 


Pro 


Phe 


Leu 



Ser 

Trp 

Ala 

Tyr 
465 
Thr 

Val 

Thr 



405 

Tyr Gly Gin Phe Thr Gly 
420 

Pro Val Pro Ala Thr Ser Th: 
435 
Lys 



410 
Ala Pro 
t25 



415 
Cys Ala Leu 
430 
Pro 



Gly 
450 
Gin 

Phe 

Asp 

Ser 



Val Val Val 



5hr\ 



Ser 

Asp 

Ser 

Leu 
515 



Gly Val Asp 
470 

Gly Thr Gin 

485 
Ala Val Met 
500 

Arg Cys Ala 



Ala 



Ala 
Thr 
Leu 



fis Thr Ala 



Asp 



lis Tyr Phe Leu Asp Gly Thr Le 



Gly 

Pro 

He 
480 
Cys 

Pro 



50? 



510 



Pro 



<210> ■ 5 
35 <211> 903 
<212> DNA 

<213> Mycobacterium tuberculosis 



40 



<220> 

<221> CDS 

<222> (1) . . (903) 



<220> 

<221> mat_peptide 
<222> (1) . . (903) 



<400> 5 

45 gat tac gaa cag gac tgg gac ggc gtt gcg att 

Asp Tyr Glu Gin Asp Trp Asp Gly Val Ala 11^ 

1 5 ■ 10 



acc ctg acg egg teg 
Thr Leu Thr Arg Ser 
15 



48 



50 



cag ctg tat egg cga acg ctg aat gtg gca cag 
Gin Leu Tyr Arg Arg Thr Leu Asn Val Ala Gin 
20 25 



jag ctg age cgt tgt 
flu Leu Ser Arg Cys 
30 



96 



ggt tee acg ggt gac cge gtg gtg ate tct get cc 
Gly Ser Thr Gly Asp Arg Val Val He Ser Ala Prd 
35 40 



cag gga etc gag 
Gin Gly Leu Glu 
45 



144 




46 



tac gtc gtc gcc tat etc ggc gcg ttg cag gcc ggg cgc ate gcc gt^ 
Tyr Val Val Ala Tyr Leu Gly Ala Leu Gin Ala Gly Arg lie Ala 
50 55 60 



192 



ccg ctt teg gtt cca caa ggc ggc gtt acc gat gaa cgt tec ga^ teg 
Pro Leu Ser Val Pro Gin Gly Gly Val Thr Asp Glu Arg Ser SCsp Ser 
65 70 75 / 80 



240 



gta ctg agt gat teg teg ccg gtg gee att etc act aca tc^g tct gcc 
Val Leu Ser Asp Ser Ser Pro Val Ala lie Leu Thr Thr JSer Ser Ala 
85 90 / 95 



288 



10 



15 



20 



25 



gtg gae gac gtc gtg caa cat gtt gcg egg egg cec 
Val Asp Asp Val Val Gin His Val Ala Arg Arg Pro^ 
100 105 



jg gaa tec ccg 
Glu Ser Pro 
110 



cca tea att ate gaa gtt gat t 
Pro Ser lie He Glu Val Asp 

115 /I 



tat acc ttc aaa gaa gac 
Tyr Thr Phe Lys Glu Asp 
130 

ace tec ggg tec ace cgc 
Thr Ser Gly Ser Thr Arg 
145 150 

aac gtt egg gtt aat ttc 
Asn Val Arg Val Asn Phe 
165 

acc gac ggg att cca ccg ^ 
Thr Asp Gly He Pro Pro 
180 




gat ctg g(ae get ccg aat ggg 
Asp LeuyTVsp Ala Pro Asn Gly 
125 



tat cca tct afcc gcg tat ttg caa tac 
Lu Tyr Pro Ser/Thr Ala Tyr Leu Gin Tyr 
i5 / 140 

acg ccc get gfgc gtg gtg atg tec cat cag 
Thr Pro Ala/Gly Val Val Met ^er His Gin 

160 



gaa cag 
Glu Gin. 



155 



stg atg tct 
jeu Met Se? 
170 



tac ttt gcg gat 
'Gly Tyr Phe Ala Asp 
175 



itat tcp^ca etc gta tec tgg eta ccc 
er Ala Leu Val Ser Trp Leu Pro 
185 190 



336 



384 



432 



480 



528 



576 



30 



ttc tac eac gac atg ggt 
Phe Tyr His Asp Met Gly^ 
195. 



:g gta ata gga att tge gca cca att ctg 
Val He Gly lie Cys Ala Pro He Leu 
200 205 



624 



99^ gga tac ccc gcg 
Gly Gly Tyr Pro Ala 
210 



etc ace age ccg gtg teg ttc ctg cag cgc 
/al Leu Thr Ser Pro Val Ser Phe Leu Gin Arg 
215 220 



672 



ccg gcc egg tgg 
35 Pro Ala Arg Trp 
225 



-g eac ttg atg gcc age gat ttt eac gcc ttt teg 
5t His Leu Met Ala Ser Asp Phe His Ala Phe Ser 
230 235 240 



720 



gca gca ccg a^t ttc gcc ttt gaa eta gcg gca cga aga aca acc gae 
Ala Ala Pro ^sn Phe Ala Phe Glu Leu Ala Ala Arg Arg Thr Thr Asp 
245 250 255 



768 



40 gae gac ab^ gcc ggg cgt gac etc ggc aac ata ctg ace ate etc age 
Asp Asp Met Ala Gly Arg Asp Leu Gly Asn He Leu Thr He Leu Ser 
260 265 270 



816 



45 



ggt agc^ gag egg gta cag gcc gcg acg ate aag cgc ttc gee gac cgc 
Gly S^ Glu Arg Val Gin Ala Ala Thr He Lys Arg Phe Ala Asp Arg 
275 280 285 



864 



-47- 




ttt get cgc ttc aat ctig cag gag agg gtg aaa get taa 
Phe Ala Arg Phe Asn Leb Gin Glu Arg Val Lys Ala 
290 \ 295 300 



<210> 6 
5 <211> 300 
<212> PRT 

<213> Mycobacterium 
<400> 6 

Asp Tyr Glu Gin Asp 
10 1 5 

Gin Leu Tyr Arg Arg 
20 

Gly Ser Thr Gly Asp 
35 

15 Tyr Val Val Ala Tyr 
50 

Pro Leu Ser Val Pro 
65 

Val Leu Ser Asp Ser 
20 85 
Val Asp Asp Val Val 
100 

Pro Ser lie lie Gl 
115 

25 Tyr Thr Phe Lys Gl 
130 

Thr Ser Gly Ser Thr 
145 

Asn Val Arg Val As: 
30 16 
Thr Asp Gly lie Pr|o 
180 

Phe Tyr His Asp M^t 
195 

35 Gly Gly Tyr Pro Al'^ 
210 

Pro Ala Arg Trp Me 
225 

Ala Ala Pro Asn Phe 
40 245 
Asp Asp Met Ala Gly 
260 

Gly Ser Glu Arg Val 
275 

45 Phe Ala Arg Phe Asn 
290 



<210> 7 
<211> 432 ' 
<212> DNA 
50 <213> Mycobacterium tuberculosi 



903 



<220> 

<221> CDS 

<222> (1) . . (432) 



-48- 



<220> 

<221> Tnat_peptide 
<222> (1) . . (432) 



10 



15 



20 



25 



30 



35 



40 



45 



<400> 7 

gcc acc acc ctt ccc gtt cag cgc cac ccg 
Ala Thr Thr Leu Pro Val Gin Arg His Pro 
15 10 



ttt tct gag ctg ttc gcg gcc ttc ccg tc 
Phe Ser Glu Leu Phe Ala Ala Phe Pro S 
20 25 



\g tec etc ttc ccc gag 
rg Ser Leu Phe Pro Glu 
15 



ttc gcc gga etc egg ccc 
Phe Ala Gly Leu Arg Pro 
30 



acc ttc gac ace egg ttg atg egg etg 
Thr Phe Asp Thr Arg Leu Met Arg Leu 
35 40 



Jaa gac gag atg aaa gag ggg 
5lu Asp Glu Met Lys Glu Gly 
45 



cgc tac gag gta cgc gcg gag ctt ccc ggg gtc gac ccc gac aag gac 
Arg Tyr Glu Val Arg Ala Glu Leu Pyo Gly Val Asp Pro Asp Lys Asp 
50 55 // 60 



gtc cac att atg gtc cgc gat gg 
Val His lie Met Val Arg Asp g/ 
65 70 

acc gag cag aag gac tta 
Thr Glu Gin Lys Asp Leu Ai 
85 



ctg acc ate aag gcc gag cgc 
Leu Thr lie Lys Ala Glu Arg 
75 80 

jc teg gaa ttc gcg tac ggt tec 
Ser Glu Phe Ala Tyr Gly Ser 
90 95 



ttc gtt cgc acg gtg teg 
Phe Val Arg Thr Val Ser 
100 

aag gcc acc tac gac aag 
Lys Ala Thr Tyr Asp Lys 
115 

gaa ggg aag cca ace gaa 
Glu Gly Lys Pro Thr Glu 
130 



<210> 8 
<211> 143 
<212> PRT 

<213> Mycobacterium 
<400> 8 

Ala Thr Thr Leu Pro, 
1 

Phe Ser Glu Leu Phj 
20 

Thr Phe Asp Thr A^g 
35 

Arg Tyr Glu Val |lrg 
50 

Val His lie Met /Val 
65 

Thr Glu Gin Lyi^ Asp 
85 

Phe Val Arg Thir Val 




:cg gta ggt get gac gag gac gac att 

^Pro Val Gly Ala Asp Glu Asp Asp lie' 
105 110 

att ctt act gtg teg gtg gcg gtt teg 

Ser Val^ Ala Val Ser 
125 

ate egg tec acc aac tga 

^Gln lie Arg Ser Thr Asn 
140 



Arg 
80 
Ser 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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10 



15 



20 



25 



100 

Lys Ala Thr Tyr Asp Lys 
115 



105 110 
y lie Leu Thr Val Ser Val Ala Val 
120 125 



Ser 



Glu Gly Lys Pro Thr Glu L^'s His lie Gin lie Arg Ser Thr Asn 



130 



13 



140 



<210> 9 

<211> 1161 

<212> DNA 

<213> Mycobacterium tubercUlosis 

<220> 
<221> CDS 
<222> (1) . . (1161) 



<220> 

<221> mat_peptide 
<222> (1) . , (1161) 

<400> 9 

aat teg atg cca gt 
Asn Ser Met Pro V^l 
1 



ccg cc 
Pro 



Pro 



gcg cca cca gcg ccg ccg tea ccg ate 
Ala Pro Pro Ala Pro Pro Ser Pro lie 

15 



10 



aac ccg ccg gtg cc 
Asn Pro Pro Val Pi 
20 



g ccg gtcj ccg ccg eta cca 



Pro Va.. 



Pro .Pro Leu 
25 



■cc gcg ccc egg acg 
Ala Ala Pro Arg Thr 
30 



ctg teg ccg ccg gta c^ 
Leu Ser Pro Pro Val Pro Pre 
35 



ig ccg ccg teg ccg ate age ttg gcg 
La Pro Pro Ser Pro lie Ser Leu Ala 
40 45 



48 



96 



144 



gee ccg ccg ctg cca ccg gac ccg ccg atg ccg ccg gee att tgg tec 
Ala Pro Pro Leu Pro Pro Asp Pro Pro Met Pro Pro Ala lie Trp Ser 
50 551 60 



192 



gca ctg gag gcg ccg aac cct ccg gtg ccc ccg gcg ccg ccg gga ccg 
30 Ala Leu Glu Ala Pro Asn Pro Pro Val Pro Pro Ala Pro Pro Gly Pro 
65 70 I 75 80 



240 



aac agt gcg ccg gca ccg ccg atg ccg ccg acg cct cct ttg ccg ccg 
Asn Ser Ala Pro Ala Pro Pro Met Pro Pro Thr Pro Pro Leu Pro Pro 
85 I 90 95 



288 



35 gtg ccg ccg ggg teg gge gcg Iceg aga ccg gtt ccg gcg gtg ccg cca 
Val Pro Pro Gly Ser Gly Ala Ipro Arg Pro Val Pro Ala Val Pro Pro 



100 



105 



110 



336 



40 



atg ccg cca gcg ccg aag agg 
Met Pro Pro Ala Pro Lys Arg 
115 



itg ccg gcg ttg ccg ccc gee ccg ccg 
let Pro Ala Leu Pro Pro Ala Pro Pro 
L20 125 



384 



gee ccg ccc tea ccg ccc acg 
Ala Pro Pro Ser Pro Pro Thr 
130 135 



kgt tgg tta gcg gtg cca gtt ccg ccg 
Jer Trp Leu Ala Val Pro Val Pro Pro 
140 



432 



gtg ccg ccg gtc ccg ccg ttg efcg gtg aag atg ccg ccg teg cct ccg 
45 Val Pro Pro Val Pro Pro Leu pAo Val Lys Met Pro Pro Ser Pro Pro 
145 150 \ 155 160 



480 



-50- 



gtg ccg ccg ttc cct ccg gcc gag ccg gag act ccg 
Val Pro Pro Phe Pro Pro Ala Glu Pro Glu Thr Pro 
165 170 



ic ccg ccg gcg 
^sn Pro Pro Ala 
175 



528 



ccg ccg gca ccg cca ttg gag aac age ccg ccg 
Pro Pro Ala Pro Pro Leu Glu Asn Ser Pro Pro 
180 185 



:c ccg ccg gtg ccg 
Pro Pro Val Pro 
190 



576 



ccg gtg cca ccg gtg ccc ccg ttg acg etc aaic ccg ccg gtg ccg ccg 
Pro Val Pro Pro Val Pro Pro Leu Thr Leu Asn Pro Pro Val Pro Pro 
195 200 / 205 



624 



10 gca ccg ccg gcg gcc aac acc teg aac 
Ala Pro Pro Ala Ala Asn Thr Ser Asn 
210 215 



ccg ctg cga ccg ccg gcc 
^r Pro Leu Arg Pro Pro Ala 
220 



672 



15 



ccg ccg gcg cca ccg ttg aag cct 
Pro Pro Ala Pro Pro Leu Lys Pro 
225 230 



^ccg ccg gcc ccg ccg atg cca 
Pro Pro Ala Pro Pro Met Pro 
235 240 



720 



ccg get ccg aac age ccg gecy 
Pro Ala Pro Asn Ser Pro Alp 
245 



ccg teg ccg ccg age ccg cct 
ro Pro Ser Pro Pro Ser Pro Pro 
250 255 



768 



gtg ccg gtg ttc ccg act 
20 Val Pro Val Phe Pro Thr/ 
260 



eg /ccg ggc ccc ccg gcg ccg ccg gag ccg 
Pre/ Pro Gly Pro Pro Ala Pro Pro Glu Pro 
265 ^270 



816 



aac age age ccg ccg gc 
Asn Ser Ser Pro Pro A^ 
275 



:;g ccg gee ccg cca 
Pioo Pro Ala Pro Pj 
280 



gcg ccg ttg ccc 
Ala Ala Pro Leu Pro 
285 



864 



25 ggg ccg tea ccc ccg gcitf: cca ccc 
Gly Pro Ser Pro Pro Ajfe Pro Pj 
290 



ccg ccg ttg ccg aat age ccc 
La Pro Pro Leu Pro Asn Ser Pro 
300 



912 



30 



gcg get cca cct ggg /ccg ccg gcc tgg ccg ggc gcc ccg gae ccg ccg 
Ala Ala Pro Pro Gly/ Pro . Pro Ala Trp Pro Gly Ala Pro Asp Pro Pro 
305 ' / 310 . 315 320 



960 



gcc ccg ccg ttg ctg tac age age ccg ccg gcc ccg ccg get tgc ccg 
Ala Pro Pro Leu 9ro Tyr Ser Ser Pro Pro Ala Pro Pro Ala Cys Pro 
J25 330 335 



1008 



gtc ccc ggt gec^ ccg ttg gcg ccg ttg ccg ate age gga ege ccc age 
35 Val Pro Gly Ala Pro Leu Ala Pro Leu Pro lie Ser Gly Arg Pro Ser 
340 345 350 



1056 



aac age tgg 
Asn Ser Trp, 
355/ 



Jtg ggc gtg ttc aca atg ttg age agg ccc tee aac ggc 
/al Gly Val Phe Thr Met Leu Ser Arg Pro Ser Asn Gly 
360 365 



1104 



40 gcc gcg go^ gcg gee tea gcg etc gcg tac gcg cca gcg ccc gca gta 
Ala Ala Ala Ala Ala Ser Ala Leu Ala Tyr Ala Pro Ala Pro Ala Val 
370 / 375 380 



1152 



45 



aag gtt/tga 
Lys Va] 
385 



1161 



m 
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>10> 10 
>11> 386 
<]212> PRT 

<213> Mycobacterium tuberculosis 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



<40A> 10 
Asn Iper Met 
1 

Asn pVo Pro 

Leu Se\ Pro 
35 

Ala Pro "^ro 
50 

Ala Leu g: 
65 

Asn Ser Ala' 

Val Pro Pro 

Met Pro Pro 
115 

Ala Pro Pro 
130 

Val Pro Pro 
145 

Val Pro Pro 
Pro Pro Ala 



Pro Val 
5 

Val Pro 

20 
Pro Val 

Leu Pro 

Ala Pro 

^Pro Ala 
85 

Gly Ser 
10^ 
Al^ Pro 



Pro Pro Ala 

Pro Val Pro 

Pro Pro Ala 
40 

Pro Asp Pro 
55 

Asn" Pro Pro 
70 

Pro Pro Met 
Gly Ala Pro 



Lys Arg 



Ser 
Val P 
Phe 

Pro Pro Le 



Pro 
165 



Met 

b Thr S6 
135 
Pro Leu Pro 
,150 
ro Ala Glu 



Ala 



Pro Val Pro 
195 

Ala Pro Pro 

210 
Pro Pro Ala 
225 

Pro Ala Pro Asn 



Glu Asn 
ro Val Pro Sro Leu 



/8 0 



Pro 

Pro 
25 
Pro 

Pro 

Val 

Pro 

Arg 
105 
Pro 

Trp 

Val 

Pro 

Ser 
185 
Thr 



Pro Ala 
10 

Leu Pro 

Pro Ser 

Met Pro 

Pro Pro 
75 

Pro Thr 

90 
Pro Val 

Ala Leu 

Leu Ala 

Lys Met 
155 
Glu Thr 
170 

Pro Pro 
Leu Asn 



Pro Pro Ser 
Ala 
Pro 



Pro 
60 
Ala 

Pro 

Pro 

Pro 

Val 
140 
Pro 

Pro 

Pro 

Pro 



Ala Pro 
30 

lie Ser 

45 
Ala lie 



200 



Ala 
Pro 




Val Pro Val 

Asn Ser Ser 
275 

Gly Pro Ser 

290 
Ala Ala Pro 
305 

Ala Pro Pro 

Val Pro Gly 

Asn Ser Trp 
355 

Ala Ala Ala 

370 
Lys Val 
385 



Phe 
260 
Pro 

Pro 

Pro 

Leu 

Ala 
340 
Val 

Ala 



24 5 
Pro 

Pro 

Pro 

Gly 

Pro 
325 
Pro 

Gly 

Ala 



Asn Thlr Ser Asn Ser Pro L 

215\ ^.^-^20 
Leu Lys 
230 
Pro 



i?ro Gly 



Pro 
235 

Pro Pro Ser 
250 

Thr Pro Pro ^^ly Pro Pro 
5 

AlW Pro Pro 



Ala Pro Pro 
280 

Ala Pro Pro 

295 
Pro Pro Ala 
310 

Tyr Ser Ser 

Leu Ala Pro 

Val Phe Thr 
360 

Ser Ala Leu 
375 



Ala EJro Pro 

Trp Pr\ Gly 
315 

Pro Pro AJ-a 

330 
Leu Pro Il( 
345 
Met Leu Ser 



Ala 

Pro 

Ala 

Ala 

Leu 
300 
Ala 

Pro 

Ser 



Ala Tyr Ala Pr^ 
380\ 



Pro Pro 

Pro Leu 

Ala Val 
110 
Pro Ala 
125 

Pro Val 

Pro Ser 

Asn Pro 

Pro Pro 
190 
Pro Val 
5 

^Arg Pro 

Pro Pro 

Pro Ser 

Pro Pro 
270 
Ala Pro 
285 

Pro Asn 

Pro Asp 

Pro Ala 

Gly Arg 
350 
Pro Ser 
365 

Ala Pro 



Pro lie 
15 

Arg Thr 

Leu Ala 

Trp Ser 

Gly Pro 
80 

Pro Pro 
95 

Pro Pro 

Pro Pro 

Pro Pro 

Pro Pro 
160 
Pro Ala 
175 

Val Pro 

Pro Pro 

Pro Ala 

Met Pro 
240 
Pro Pro 
255 

Glu Pro 

Leu Pro 

Ser Pro 

Pro Pro 
320 
Cys Pro 
335 

Pro Ser 
Asn Gly 
Ala Val 



